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Electric Circuit Element (JP5047562) 

TECHNICAL FIELD ■ 

[Field of the Invention] this invention relates to the electrical circuit element which formed two 
kinds of whorl type inductors on a flat surface (henceforth a spiral inductor) between insulator 
layers the insulator layer top. 



DESCRIPTION OF DRAWINGS 
[An easy explanation of a drawing] 

[ Drawing 1 ] It is the plan of the spiral inductor which shows one example of this invention. 

[ Drawing 2 1 It is the cross section showing the main manufacturing processes of drawing 1 . 

[ Drawing 3 ] It is the plan showing other examples of this invention. 

[ Drawing 4 ] It is the circuit diagram showing the example of further others of this invention. 

f Drawing 5 ] It is the plan showing the conventional spiral inductor. 

[An explanation of a sign] 

1 Bottom Spiral Inductor 

2 Wiring 

3 Bottom Spiral Inductor 

4 Air Bridge Bridge Pier 

5 Air Bridge 

6 Substrate 

7 Back Taper Type Insulator Layer 

8 Electric Conduction Layer 

9 Electric Supply Layer 

10 Resist 

11 Resist 

12 Resist 

13 Resist 



DETAILED DESCRIPTION 



[Detailed description] 

Sield of the Invention] this invention relates to the electrical circuit element which formed two 
kinds of whorl type inductors on a flat surface (henceforth a spiral inductor) between insulator 
layers the insulator layer top. 

[Prior'art] Drawing 5 is the plan showing the conventional spiral inductor, and, for 2, a wiring, 
and 4a and 4b of an air bridge bridge pier and 5 are [ an air bridge and 14 ] spiral inductors in 
this dr3wiii§. 

[0003] In the conventional example of drawing 5 , after forming wiring 2 and the spiral inductor 
14 in tops, such as a substrate of IC, and forming the air bridge (air wiring) bridge piers 4a and 
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4b, the air bridge 5 used as a bridge girder is formed. The duty of an inductor will be achieved if 

an alternating current is passed to the spiral inductor 14 and the wiring 2. 

[0004] 

[Object of the Invention] The conventional spiral inductor 14 had the trouble where the area 
occupied on a substrate became large, in order to form on a flat surface. Moreover, in the 
conventional spiral inductor 14, there was a trouble where a manufacture of a transformer or a 
coupler was difficult. 

[0005] this invention was made in order to solve the above troubles, it lessens occupancy area of 
the spiral inductor on a substrate, and aims at obtaining the electrical circuit element which can 
form a transformer and a coupler by the flat-surface type spiral inductor. 
[0006] 

[The means for solving a technical problem] The electrical circuit element concerning this 
invention forms the insulator layer which has a back taper type cross-section configuration in the 
shape of spiral, forms a bottom spiral inductor on this insulator layer, and it forms a bottom 
spiral inductor so that the clearance of the insulator layer which has an aforementioned back 
taper type cross-section configuration may be filled. Moreover, a top and bottom spiral inductor 
makes one side primary side, makes another side a secondary, and constitutes a transformer. 
Furthermore, the coupler which cuts an in one direction flowed part by the top and bottom spiral 
inductor is constituted. 
[0007] 

[Operation] Since the flat-surface type spiral inductor and transformer in this invention, and the 
coupler have prepared another spiral inductor between spiral inductors, the occupancy area of a 
spiral inductor becomes half. 
[0008] 

[Example] Hereafter, one example of this invention is explained about drawing. Drawing 1 is the 
plan of an electrical circuit element showing one example of this invention. In this drawing, the 
air bridge to which in the bottom spiral inductor on an insulator layer and 2 a wiring and 3 
connect a bottom spiral inductor, and an air bridge bridge pier and 5a connect [ 1 ] between the 
aforementioned wiring 2, air bridge bridge-pier 4a, and 4b 4a-4d, and 5b are air bridges to which 
for air bridge bridge-pier 4c and 4d is similarly connected. In addition, the terminal point of the 
bottom spiral inductor 3 and the starting point of the bottom spiral inductor 1 on an insulator 
layer are connected with air bridge 5b, and connection of the wiring 2 is carried out to the 
terminal point of the bottom spiral inductor 1 on an insulator layer by air bridge 5a. In addition, 
among each sign, when naming generically, a subscript will be omitted. 
[0009] Next, drawing 2 explains the main manufacturing processes of the spiral inductor of 
drawing 1 . Drawing 2 (a) - (f) is the cross section (A-A cross section of drawing 1 ) showing the 
manufacturing process of the spiral inductor by this invention. In drawing 2 , 6 is a substrate, 7 is 
an insulator layer, and the insulator layers 7a-7d which carried out patterning of this and carried 
out the back taper configuration are formed. 8a-81. are [ an electric supply layer, 10a-10d, 1 la, 
1 lb, 12a-12d, and 13a-13c of an electric conduction layer and 9 ] resists. 
[0010] First, an insulator layer 7 is deposited on a substrate 6 on the whole surface, and resists 
lOa-lOd are formed in a fraction to leave an insulator layer 7 ( drawing 2 (a)). Next, after etching 
an insulator layer 7 into the pattern with which a spiral inductor is formed by anisotropic etching, 
resists lOa-lOd are removed ( drawing 2 (b)). What is necessary is here, to change composition 
of the layer of an insulator layer 7 top and the bottom, and just to make it the layer into which it 
is hard to be etched, and the layer into which it is easy to be etched, in order to make an insulator 
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layer 7 into a back taper configuration. Next, if it covers except the formation section of a wiring 
by resists 1 la and 1 lb and the vacuum evaporationo of the electric conduction layers, such as a 
metal, is carried out, as shown in drawing 2 (c), the electric conduction layers 8a-81. will be 
formed so that insulator layer 7a [ which has a back taper-like cross-section configuration ], - 7d 
top, and each clearance may be filled. Next, the liftoff of the electric conduction layers 8k and 
81. other than the wiring section is carried out with resists 1 la and 1 lb. At this time, electric 
conduction layer 8e is called wiring 2, the electric conduction layers 8a-8d on back taper type 
insulator layer 7a-7d are called the bottom spiral inductor 1, and the electric conduction layers 
8f-8j are further called the bottom spiral inductor 3. And the bottom spiral inductor 3 and the 
bottom spiral inductor 1 on insulator layer 7a-7d are separated ( drawing 2 (d)). However, in 
order to fully separate both the inductors 1 and 3, the thickness of the electric conduction layer 8 
must be thinner than the thickness of an insulator layer 7. Next, the resist 12 which the hole 
opened to the wiring 2 which should be carried out connection is formed, the spatter of the 
electric supply layer 9 is carried out all over substrate 6, it covers except a fraction to form air 
bridge 5a in by the resist 13, and air bridge 5a is formed with plating ( drawing 2 (e)). Next, if 
resist elimination is etched and carried out by the ion milling method, it will become like 
drawing 2 (f) and the spiral inductor of drawing 1 will be completed. 
[001 1] Drawing 3 shows other examples of this invention, and the sign in drawing shows 
drawing 1 and an equivalent fraction. In the example of drawing 3 , although the place which 
consists of the bottom spiral inductor 1 and the bottom spiral inductor 3 on an insulator layer like 
the example of drawing 1 is the same, connection of both of inductors is not carried out, but they 
make another side a secondary, making one side as primary side, and the duty of a transformer is 
achieved. According to an amount to transform, connection is carried out from the arbitrary 
places of the top and bottom spiral inductors 1 and 3 on an external circuit and the air bridge 5. 
[0012] Although drawing 4 is the coupler which shows the example of further others of this 
invention and is the same as that of the configuration of the transformer of the example of 
drawing 3 , even if a dc component (DC) and an alternating current component (AC) enter from 
an input side, an alternating current component (AC) can be taken out to an output side. In this 
case, the number of turns of the bottom spiral inductor 1 and the bottom spiral inductor 3 may be 
the same. 

[0013] In addition, in the above-mentioned explanation, although the air bridge 5 was made to 
perform connection between the top and bottom spiral inductor 1 and 3 and with the wiring 2, the 
wiring which sandwiched the wiring and insulator layer by the Bahia hall, and the wiring by 
bonding may be used. Moreover, although a top, the bottom, the spiral inductors 1 and 3, etc. 
were formed on the substrate 6, what is necessary is just an insulating lifter. 
[0014] 

[Effect of the invention] According to this invention, by the shape of spiral, as explained above, 
since the cross section constituted the spiral inductor, the transformer, and the coupler from a 
bottom spiral inductor on a back taper type insulator layer, and a bottom spiral inductor formed 
so that the clearance of the insulator layer of the shape of spiral [ this ] might be filled, the 
monopoly area on a substrate becomes half, a chip size becomes small, and equipment can make 
them cheap. Moreover, since a top and bottom spiral inductor can be formed in a self-matching 
target, there is an effect of the grade with the easy manufacture. 
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[Claim] 

[Claim 1] The electrical circuit element characterized by having the bottom spiral inductor 
formed on the insulator layer which has the back taper type cross-section configuration formed in 
the shape of spiral on the substrate in a flat-surface type spiral inductor, and the bottom spiral 
inductor which fills the clearance of the insulator layer formed in the shape of [ aforementioned ] 
spiral. 

[Claim 2] It is the electrical circuit element of the claim 1 publication characterized by for a 
bottom spiral inductor and a bottom spiral inductor making one side primary side, making 
another side a secondary, and constituting the transformer. 

[Claim 3] A bottom spiral inductor and a bottom spiral inductor are the electrical circuit element 
of the claim 1 publication characterized by constituting the coupler which cuts an in one 
direction flowed part. 
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